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Subject: -~ USEPA Comments on the Ciba-Geigy Phase I Interim cho'rt
and Phase II Proposal - Discussion of Hydrogeological Issues

This memo discusses the approach to resolving USEPA’s comments on the
~ hydrogevlogical issues from the Phase I Interim Report and the Phase II Proposal. The
majority of the Agency’s comments on the Phase 1 Hydrogeological Investigation concern
our evaluation of the bedrock aquifer and the potential for its contamination from
historic site activities. The issues related to these comments are summarized as follows:

does & potential exist for the bedrock aquifer to become contaminated from past
site activities because either the till (which is believed to act as an aquitard) is
not present in all areas or a downward hydraulic gradient from the overburden
to the bedrock is present at certain locations.

is existing information obtained from both the field investigations and the
analytical data sufficient for not evaluating further the flow and chemical quality
of groundwater in the bedrock.

These issues are summarized from the comments on pages 4-6, 4-7, 4-19, 6-28, 7-13, 7-14,
8-8, 8-17, 12-3, 14-6, Chapter 15 and Table 4-4. These comments can be addressed
from additional evaluation of the stratigraphy and the vertical hydraulic gradient
between selected shallow overburden and deep overburden wells, and the deep
overburden and bedrock wells. Also, a comparison of analytical data from the Phase I
Interim Report (Rounds 1 and 2), the Round 3 sampling event (data provided in the
March 1992 Progress Report), and the analytical data collected during the Stabilization
Investigation are used to evaluate the relationship of contamination with depth . The
following is a summary of these evaluations. It is expected that detailed discussions of -
these items will be provided to the agency after agreement is reached on the manner to
address the comments. '
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The Till unit above the bedrock is considered to be of sufficiently low permeability to
deter movement of groundwater from the overburden to the bedrock. The Till unit is
present in most locations across the site. The till is not present at the following well
clusters: MW-68/P-18D/RW-3 well, and the MW-175/17D, P-228/22D, MW-195/P-
24D. At these locations, the Silt unit which separates the shallow and deep overburden
exists at thicknesses ranging from 14 to 38 feet. The low permeability of this Silt unit
will deter the migration of contaminants to the deep overburden and bedrock. This is
discussed later in more detail.

The migration of groundwater from the shallow overburden to the bedrock groundwater
system is controlled to a large extent by the hydraulic potential or gradient that exists
between the different units or at different depths in the same unit. An evaluation of
water level elevations was made at selected well clusters, using the data presented in
Table 4-4 of the Phase I Interim Report, to calculate the vertical gradient in different
areas of the site. These vertical gradients are presented on the attached Table 1 along
with the direction (upward or downward) that groundwater will flow based on these
calculations.

The vertical gradients in the different areas of the site are predominantly upward
indicating that groundwater from the deep overburden or bedrock has the potential to
flow into the shallow overburden. This is somewhat expected due to the presence of the
Pawtuxet River, i.e., the river is the discharge point for groundwater in this arca. A
discussion of the vertical gradients from each well cluster evaluated on Table 1 is as
follows: '

MW-15/1D and MW-1D/RW-1- the downward vertical gradients in the MW-15/1D
well cluster are due to the presence of the bulkhead. The effect of the bulkhead on
groundwater flow is discussed in detail in the Stabilization Investigation Report. The
gradient between MW-1D and RW-1 data is consistently upward indicating little
potential for contamination to travel into the bedrock.
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MW-8S/RW-2 - there is a very strong upward gradient present consistently in this
well cluster in the southwest corner of the Wastewater Treatment Area

P-208/20D and P-20D/RW-4- a very minor downward gradient was measuredontwo
of fourteen occasions between P-20S/20D and on six of fourteen occasions between T
P-20D and RW-4, These downward gradients are possibly due to the bulkhead which

extends beyond the Production Area to this off-site area.

——

MW.-6S/P-18D and P-18D/RW-3 - & clear pattern of gradients between these three g
wells is seen on the January 7, 1991, and with more recent data presented in Table/ ,
1. These data show a consistently strong upward gradient between MW-6S and-P-

—_—

18D and a minor downward gradient betweenP-18D and . \W=3y” The presence of
the thick (about 30 feet) Silt unit in this area catises the-strong upward gradient
between the shallow overburden and deep overburden (i.e the Silt unit confines the

deep overburden).

MW-17§/17D and P-225/22D - consistent upward gradienm of 0.5 to 2.6 feet are
measured on each occasion provided in Table 1 in each of these well clusters.

MW-195/P-24D - consistent minor downward gradients/ of 0.03 to 0,15 feet are) ,?“
measured in this off-site cluster. \ ./

~ The analytical data obtained from the three rounds of groundwater sampling (Rounds 1and
2 are presented in the Phase I Interim Report and Round 3 is summarized in the March
1992 Progress Report) were evaluated to determine whether constituents found onsite were
detected in the bedrock or if there is a potential for these constituents to exist in areas
where the bedrock was not sampled based on the data from the deep overburden well
samples. A’ summary of this evaluation is as follows:

wmmm_&m . The three sampling rounds from the Wastewater
Treatment Area wells - MW-78, -8, -95, -158, -15D, and RW-2, show the highest
VOC and $VO concentrations in MW-138. MW-15D shows significantly lower
concentrations of VOC's and SVO's. Only 37 ppb of SVO's were detected in one
sample of three from RW-2. These data indicate significantly decreasing constituent
concentrations with depth. .
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' i - The three rounds of sampling from the Warwick Area wells - MW-
6S, MW-11S, MW-175, MW-17D, and RW-3 clearly show & pattern of decreasing
contamination with depth. In the three sampling rounds from MW-17D, only 2 ppb
of VOCs were detected in one sample and 0.7 ppb of $VOs in another. For RW-3,
only 4 ppb and 2 ppb of SVO's were detected in the first and second sampling round.
These data also indicate significantly decreasing constituent concentrations with

depth : _
Production Area - Sufficient’ analytical data has been obtained to evaluate the

vertical extent of contamination associated with the Production Area. The
Stabilization Investigation Report contains data from both the Hydropunch sampling
and the sampling of wells associated with the stabilization activities. These data,
together with the three rounds of data collected on wells MW-1S, -1D, +2§, -3S, -4, -
108, -10D, 128, -12D, -13§, and -148, and RW-1 show a clear pattern of decreasing
VOC and SVO concentrations with depth. This {s most evident at the MW-
- 1§/1D/RW-1 well cluster. MW-1S had 11000 ppb, 21000 ppb, and 18000 ppb of

g - a@ chlorobenzene respectively in the three sampling events (some of the highest levels
) detected on the site), while the MW-1D samples contained no chlorobenzene, and
C\gA T° the three samples from RW-1 contained 1 ppb and 2 ppb of chlorobenzene in the

first and second sample, and no organics in the third sample, These samples,
together with the analytical data presented in the Stabilization Investigation Report,

3 oa7r 2% show little indication of the possibility of bedrock contamination.
- veT Lo tTS o195
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(o 3 consre’” Off-site Area - Of the three samples from RW-4, only toluene was detected at 3.5
PISTEVTY AcU“Bpb in the second sampling round. |
Hw‘(f’ LIVG -
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The evaluation of stratigraphy, vertical hydraulic gradients, and analytical data clearly
indicate little concern regarding the potential for the bedrock aquifer to become
contaminated from historic site activities. The main points which support not doing further
work in the bedrock and deep overburden are as follows:

In the Wastewater Treatment Area, the presence of the Till unit and a generally thick Silt
unit, the strong upward vertical gradients between the shallow and deep overburden and ~
deep overburden and bedrock, and the near absence of VOC and SVO constituents in three
samples from RW-2, show no need to either resample RW-2 and MW-15D (comments from
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p 7-13, p 7-14, and Chapter 15) or to construct an additional deep well in the southwest
corner of this area this area (comment from p 14-6).

In the Warwick Area, the upward gradient that exists between the shallow and deep
overburden at MW-178/17D and at MW-65/P-18D (in all but two measurements) ,’
together with the Silt unit which is as thick as 38 fect at the RW-3 location, and the near
absence of VOC and SVO constituents in MW-17D and RW-3, show no need to re-sample
RW-3 and MW-17D (comments from p 8-18 and 8-17) for a fourth time nor to conduct
additional bedrock evaluations in this area.

In the Production Area, additional sampling of RW-1 (comment from p 6-28) is also not
necessary because of the presence of the Silt and Till units which limit constituent
movement through them, the upward gradient that is present between the bedrock and the
deep overburden, and the near absence of VOC and §VO constituents in the three samples
from RW-1 despite the high concentrations detected in nearby well MW-1S. The decreasing
concentrations of constituents with depth in the Production Area groundwater is supported
by the Hydropunch and well sample analytical data collected as part of the Stabilization
Investigation. mM,M Dg Thertm Limvre wf 2 eIt tvalt o F connc B

Additional sampling of other wells in the Production Area is not warranted at this time.
Additional data have been gathered from the sampling of wells installed for stabilization and
is included in the Stabilization Investigation Report. Also, additional sampling of the
proposed stabilization recovery wells and selected monitoring wells will take place during
stabilization. )

In conclusion, there is sufficient information obtained to support the conclusions related to
the limited potential for the bedrock aquifer to become contaminated from constituents
associated with the site. Additional documentation, for which the basis is summarized in
this memo, can be provided to USEPA in either a separate report, an addendum to the
Phase I Interim Report, or as part of the Phase II report. '
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Table 1.  Comparison of Vertical Gradients Between Selected Wells

9/13/90 | 1025190 | 14/27/90 | 1215190 | /7 /91 | 116m91 | 2119191 | 312591 | 3/21/91 415191 | 424191 | 515191 | 61259 7122191 CC:

s . -

MW-1SAD » NA NA 007D NA 0070 0.04 D| ¢go7D } 047D NA NA 022D | 0500 NA 003D ;
¢ IMW-1D/RW-1 002U | 0.osU | 016U | 008U | 020 lj 1 015U | 027U | 027U | NA NA 014U | 058U NA | 039U
MW-8S/RW-2 NA 4130 | 445V NA 400U | 495U | 5.08U 488U | 446U 5.59 U‘ 48U | 555U | 514U | 498U
p-26S120D0 | 064U |1 as7u | 032u | 006D | DO5SU | D.49U oo02L | 010U c.10U | 009D | 0.2V | 002D 030U O.14 U
P-20DRW-4 122D ; 088D i.20 p | 035u | 043D | 023D | 002U 012U | 0.27U o10uU } 030U | 001U | 001D | 003 D
MW-6S/P-18D | NA 087D 025U | 051D | 339U | 350U assu | 38U 354U | 401U | 356U | 408U 397U | 389U
P-18D/RW-3 NA 412U 3oL | 341U |. 008D NA 020 D| 016D | 032D 008D NA NA 014D | 006D
' MW—17SM 7D NA NA NA NA 108U | 1.78U | 186U 1770 | 163U | 220V 199U | 212Lv | 256U | 260U
g ‘P-ZﬁS!ZZD 197u | 158U | 080U | 135 U 408U | 095U | 098U | O.S0U | 0.83 u 1330 | 147U 134U | 178U | 185 U

;% ‘MWJSSIP-ND NA NA NA NA 0.03 D| 005D 003D | 011D | 0.13 o | 015D | 008D | 0.11D | D04V NA ;

Notes: Al measurements are in Feet MSL ' ‘ Prepared by: JDV

Checked by TRP

Gradients are calculabed by subtracting the one waler elevation
from the other in the compared wet sets. The direction of movererd
isupua’difhedeeperwcﬁtasahigher elevation than the shallow
well and downaward when the oppose condition apphies.
D=Downward ‘

U=Upuard

NA=Data not avallable
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